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In recent years the prareal method is expected as a hopeful algorithm producing new concurrency ahead of the
exa-scale supercomputer era. We study problem scale dependencies of the number of the parareal iterations for
diffusion equation. In addition, we consider the research and development trend of the parareal method. Then
we show the issue of parallel-in-time integration using the parareal method. Finally we show the prospects of the

solution to that issue.
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Fig. 1: Parallel-in-time integration.
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Fig. 2: Time decomposition. n is Time Slice No., j is
fine time step sub No., j’ is coarse time step sub No. dt
is fine time step width, dT is coarse time step width
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Fig. 3: Numerical analysis model. (a) Diffution

(diff),(b) Simple harmonic motion (shm).
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gence.
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20 | 50 NC 4 3 3 3 13
50 | 20 NC NC | NC [NC[ 3 [ 3
100 [ 10 NC NC | NC [NC | NC | 3
16 [ 10 | 50 9 3 3 3 3 [ 3
20 | 25 NC 8 3 3 3 13
50 10 NC NC | NC [NC| 4 [ 3
100 [ 5 NC NC | NC [NC|NC ] 4

Tab. 2: KP%" for simple harmonic motion problem. NC:
No Cnvergence.
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16 | 10 | 50 4 4 5 [ 11 [ NC[NC
20 | 25 4 4 7 [ NC|NC[NC
50 10 4 6 | I3 | NC | NC | NC
100 [ 5 4 8 | NC|NC[NC]|NC
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